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that the cambium, from which the new parts in the trunk and branches
appear to be formed, probably owe its powers of consolidation to the mix-
ture of two different kinds of sap; one of which flows upwards from the
roots; and the other of which probably descends from the leaves. I attempt-
ed, in May 1804, at the time the cambium was forming in the oak, to ascer-
tain the nature of the action of the sap of the alburnum upon the juices
of the bark. By perforating the alburnum in a young oak, and applying
an exhausting syringe to the aperture, I easily drew out a small quantity
of sap. I could not, however, in the same way obtain sap from the bark.
I was obliged to recur to the solution of its principles in water, by infusing
a small quantity of fresh bark in warm water; the liquid obtained in this
way was highly coloured and astringent; and produced an immediate pre-
cipitate in the alburnous sap, the taste of which was sweetish, and slightly
astringent, and which was colourless.

The increase of trees and plants must depend upon the quantity of sap
which passes into their organs; upon the quality of this sap ; and on its
modification by the principles of the atmosphere. Water, as it is the
vehicle of the nourishment of the plant, is the substance principally given
off by the leaves. Dr. Hales found, that a sunflower, in one day of
twelve hours, transpired by its leaves one pound fourteen ounces of water,
all of which must have been imbibed by its roots.

The powers which cause the ascent of the sap have been slightly
touched upon in the second and third Lectures. The roots imbibe fluids
from the soil by capillary attraction; but this power alone is insufficient
to account for the rapid elevation of the sap into the leaves. This is fully
proved by the following fact detailed by Dr. Hales, Vol. I. of the Vege-
table Statics, page 114. A vine branch of four or five years old was cut
through, and a glass tube carefully attached to it; this tube was bent as
a syphon, and filled with quicksilver; so that the force of the ascending
sap could be measured by its effect in elevating the quicksilver. In a few
days it was found, that the sap had been propelled forwards with so much
force as to raise the quicksilver to 38 inches, which is a force considerably
superior to that of the usual pressure of the atmosphere. Capillary
attraction can only be exerted by the surfaces of small vessels, and can
never raise a fluid into tubes above the vessels themselves.

I referred in the beginning of the third Lecture to Mr Knight's opinion
that the contractions and expansions of the silver grain in the alburnum,
are the most efficient cause of the ascent of the "fhrids contained in its
pores and vessels. The views of this excellent physiologist are rendered
extremely probable by the facts he has brought forward in support of
them. Mr Knight found that a very small increase of temperature was
sufficient to cause the fibres of the silver grain to separate from each other,
and that a very slight diminution of heat produced their contraction. The
sap rises most vigorously in spring and autumn, at the time the tempera-
ture is variable; and if it be supposed, that in expanding and contracting,
the elastic fibres of the silver grain exercise a pressure upon the cells
and tubes containing the fluid absorbed by the capillary attraction of the
roots, this fluid must constantly move upwards towards the point where a
supply is needed.-''

* It has been already remarked, that Knight's view of the rise of the sap is
untenable, because it applies only to such plants as possess medullary rays,
namely, exogens; and also, because alternate expansions and contractions of the
rays, produced by changes in the temperature of the air, would have as much
influence in sending the sap down as up.